Development of an HPLC assay for Staphylococcus aureus sortase: evidence for the formation of the kinetically competent acyl enzyme intermediate.
Many bacterial surface proteins containing an LPXTG motif are anchored to the cell wall peptidoglycan by catalysis with the thiol transpeptidase sortase. The transpeptidation and hydrolysis reactions of sortase have been proposed to proceed through a common acyl enzyme intermediate. The reactions of Staphylococcus aureus sortase with fluorogenic substrate Abz-LPETG-Dnp in the presence or absence of triglycine were characterized in this study to gain additional insight into the kinetic mechanism of sortase. We report here the development of a reverse-phase HPLC assay to identify and characterize sortase reaction intermediates. The HPLC results provide for the first time clear evidence for the formation of a kinetically competent acyl enzyme intermediate during the overall transpeptidation reaction. The results also suggest that sortase undergoes an unexpected intramolecular acyl transfer reaction in the absence of a nucleophile. The significance of this type of HPLC assay as a tool to study enzyme mechanism is discussed.